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ABSTRACT: 

PROBLEM TO BE SOLVED: To simplify wiring for heating batteries and to stably 
dispose each battery in a predetermined method by forming a plurality of 
concaves, imbedding the batteries in the respective concaves and providing a 
conductive plane heating element which generates heat with current carried in 
it so that it may heat each battery. 

SOLUTION: A plane heating element 10 is formed by providing a plurality of 
concaves 12 arranged by a lattice partition, and batteries 13 for a motive 
power of an electric automobile are imbedded in the respective concaves 12. 
These batteries 13 for a motive power are accommodated in a case 15 made of a 
reinforced plastic through a hard foaming heat insulator 14, and the case 15 is 
loaded at mountable and removable in a car body of the electric automobile from 
below. Further, in the case where the batteries 13 for a motive power are 
unsuitable for charging because of its low temperature, the batteries 13 for a 
motive power are so heated as to be charged by applying voltage to a space 
between a plurality of conductive resin films constituting the plane heating 
element 10 by an external power source 30 and making resistances between the 
conductive resin films generate heat. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cell receipt case where the heating means of the cell 

for power was offered, in an electric vehicle. 

[0002] 

[Description of the Prior Art] Since the usual charge becomes impossible when shortening of the 
mileage of the car by the cell is caused and the electrolytic solution of a cell is frozen for very low 
temperature, since the chemical reaction inside a cell cannot become blunt and sufficient charge cannot 
be performed, if it hurts low and it is low temperature, the cell for power in an electric vehicle heats a 
cell at a heater etc., and after making the electrolytic solution thaw, it needs to charge it. 
[0003] On the other hand, two or more cells for power used for an electric vehicle Since it is necessary 
to break spacing mutually in order to make it the cells which secure the heat dissipation nature at the 
time of cell use, and adjoin at the time of transit of an automobile etc. since it will become easy to 
deteriorate if it becomes an elevated temperature by generation of heat at the time of use not collide It 
contains into a heating element 2 for every cell, each heating element 2 is connected with an electric 
wire 3, respectively, and he energizes to each heating element 2 if needed by the auxiliary machinery 
cell of loading on a car, or the external power 4, and was trying to heat each cell 1 conventionally, as 
shown in drawing 5 . 

[0004] However, when a heating element 2 was used for each cell 1 , respectively, it was not necessarily 
easy to fix each cell 1 by predetermined arrangement, and as it is, since many cells 1 were usually 
carried in an electric vehicle, while it was complicated, connecting many heating elements 2 correctly 
needed to secure the space of complicated wiring, and it had to worry about the poor insulation of 
wiring, an open circuit, etc. further. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention simplifies wiring required in order to heat two 
or more cells for power, and tends to enable it to arrange each cell stably in an electric vehicle as 
predetermined. 
[0006] 

[Means for Solving the Problem] For this reason, two or more hollows were formed, the cell was 
inserted in into each hollow, respectively, and the cell receipt case of the electric vehicle concerning this 
invention has offered the conductive planar heating element which generates heat by energization and 
heats the above-mentioned cell. 

[0007] Therefore, if it energizes according to a power source and a planar heating element generates 
heat, two or more cells can be arranged easily and stably to the location defined by each hollow by being 
able to heat to coincidence each cell inserted in each hollow of a planar heating element, respectively, 
and inserting each cell in each hollow of a planar heating element, respectively. 
[0008] 

[Embodiment of the Invention] Hereafter, the example of an operation gestalt of this invention is 
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explained. In drawing 1 - drawing 3 , two or more hollows 12 where the planar heating element 10 
aligned by the partition 1 1 of the shape of a grid are formed, the cell 1 3 for power of an electric vehicle 
is inserted in each hollow 12, respectively, each cell 13 for power is contained into the case 15 made 
from reinforced plastics through the foaming heat insulator 14 hard in the condition, and the case 15 is 
carried free [ attachment and detachment ] from the lower part to the car body which an electric vehicle 
does not illustrate. 

[0009] Moreover, the insulating layer 21 which transposed the part to the resistor 20 is put between the 
conductive resin film 22 and 22, and it has multilayer structure by which the insulating films 23 and 23 
were stuck on the outside of the conductive resin film 22 and 22, respectively, and since a resistor 20, an 
insulating layer 21, the conductive resin film 22 and 22, and the insulating films 23 and 23 are flexible 
respectively, on the whole, a planar heating element 10 is flexible, and has resiliency, as the planar 
heating element 10 is illustrated by drawing 4 . 

[0010] A resistor 20 can generate heat by energizing and it was arranged by the part equivalent to the 
side face and base of each hollow 12 in which the cell 13 for power is inserted, and the insulating layer 
21 was arranged and other parts have insulated between the conductive resin film 22 and 22. 
[001 1] The conductive resin film 22 and 22 had small electric resistance, the auxiliary machinery cell of 
an electric vehicle or the external power 30 could be connected to the both-sides side of a resistor 20, 
respectively, power could be supplied to the resistor 20, and the insulating films 23 and 23 have secured 
the moisture resistance and chemical resistance of a planar heating element 10 while securing the 
insulation with the conductive resin film 22 and 22 and the exterior. 

[0012] Since each cell 13 is low temperature comparatively, when it is judged that charge of a cell 13 is 
unsuitable, therefore, the auxiliary machinery cell of an electric vehicle, Or if an electrical potential 
difference is applied between the conductive resin film 22 and 22 by the external power 30, since it will 
energize to resistors 20 other than insulating-layer 21 and a resistor 20 will generate heat The cell 13 
which it was inserted in each hollow 12 and stuck to the planar heating element 10 is heated from the 
side face and a base, if it is judged that the temperature of a cell 13 rose even to suitable extent for 
charge with the temperature sensor which is not illustrated, the charging equipment which is not 
illustrated will operate and the charge to each cell 13 will be started. 

[001 3] In this case, since the cell 13 stuck to the planar heating element 10 since the temperature up of 
the resistor 20 of each part was generated heat and carried out to homogeneity, respectively is heated 
being simultaneous respectively and uniformly, it can fully charge each cell 13, and it can extend the 
mileage of an electric vehicle now easily. 

[0014] And since a resistor 20 and the conductive resin film 22 and 22 are formed in the shape of a field, 
Inhibition of energization like the open circuit in the usual lead wire is not generated at all on a resistor 
20 and the conductive resin film 22 and 22. Since wiring between heating elements so that in [ there 
may be the special feature which can heat each cell 13 certainly and, on the whole, the planar heating 
element 10 may really be fabricated and ] equipment is completely conventionally [ above-mentioned ] 
unnecessary, Even if many cells 13 are carried, the worries about the complicatedness accompanying the 
wiring, complicated space reservation of wiring or the poor insulation of wiring, etc. become 
unnecessary, and it is very convenient. 

[0015] Moreover, since each cell 13 is flexibly inserted in into each hollow 12 in a planar heating 
element 10 Since the adhesion of each cell 13 and a hollow 12 is good, heat conduction from the planar 
heating element 10 to each cell 13 becomes good. While each cell 13 can be efficiently heated with 
comparatively little power, it corresponds to the location of each hollow 12 formed in the planar heating 
element 10. Each cell 13 can be surely fixed to the location which set suitable spacing very easily, and 
respectively moderate space can be easily secured between each cell 13, and the cooling nature of each 
cell 13 at the time of use of a cell 13 is not spoiled. 

[0016] Furthermore, since planar heating element 10 self is flexible, and has offered resiliency, and 
elastic support of each cell 13 inserted in into the hollow 12 will be carried out, vibration and the impact 
each cell 1 3 is shocked by transit of an electric vehicle etc. are absorbed easily, and can raise the 
endurance of each cell 13 certainly. 
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[0017] In addition, even if constitute the planar heating element in the above-mentioned example of an 
operation gestalt from conductive rubber containing carbon which offered suitable internal electric 
resistance, it makes it generate heat suitably by energization to it and it is made to carry out a 
temperature up on the whole, it cannot be overemphasized that the same operation effectiveness as the 
above-mentioned example of an operation gestalt can be done so. 
[0018] 

[Effect of the Invention] If it is in the cell receipt case of the electric vehicle concerning this invention 
While the conductive planar heating element to two or more cells is really fabricated and being able to 
heat each cell being simultaneous and uniformly By inserting a cell in each hollow which there are 
facilities from which wiring between each cell becomes unnecessary, and was formed in the planar 
heating element, respectively, two or more cells can be arranged easily and stably, and there is the very 
convenient advantage also from this field. 

[Translation done.] 
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